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ABSTRACT 

Objective: To assess changes in the inequalities 
associated with maternal healthcare use according to 
economic status in the Philippines. 
Design: An analysis of four population-based data 
sets that were conducted between 1993 and 2008. 
Setting: Philippines. 

Participants: Women aged 15-49 years who had a 
live-birth within 1 year in 1993 (n=1707), 1998 
(n=1513), 2003 (n=1325) and 2008 (n=1209). 
Outcomes: At least four visits of antenatal care, skilled 
birth attendance and delivery in a medical facility. 
Results: The adjusted OR for antenatal-care use when 
comparing the highest wealth-index quintile with the 
lowest quintile declined from 1993 to 2008: 3.43 (95% 
CI 2.22 to 5.28) to 2.87 (95% C1 1 .31 to 6.29). On the 
other hand, the adjusted OR for the other two outcome 
indicators by the wealth index widened from 1993 to 
2008: 9.92 (95% CI 5.98 to 16.43) to 15.53 (95% CI 
6.90 to 34.94) for skilled birth attendance and 7.74 
(95% CI 4.22 to 14.21) to 16.00 (95% CI 7.99 to 32.02) 
for delivery in a medical facility. The concentration 
indices for maternal health utilisation in 1993 and 2008 
were 0.19 and 0.09 for antenatal care; 0.26 and 0.24 for 
skilled birth attendance and 0.41 and 0.35 for delivery 
in a medical facility. 

Conclusions: Over a 16-year period, gradients in 
antenatal-care use decreased and the high level of 
inequalities in skilled birth attendance and delivery in a 
medical facility persisted. The results showed a 
disproportionate use of institutional care at birth among 
disadvantaged Filipino women. 
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INTRODUCTION 

Globally, there is increasing concern regard- 
ing inequities in maternal health, especially 
in developing countries. 1 The slow pace of 
reduction in maternal death rates despite 
cost-effective solutions has urged the inter- 
national community to look beyond accom- 
plishing national targets and to begin 
addressing wide disparities in women's 
health. 2 



ARTICLE SUMMARY 



Article focus 

■ Assessing the changes in the inequalities asso- 
ciated with maternal healthcare use according to 
economic status in the Philippines. 

Key messages 

■ The study showed a reduction in the inequality 
of antenatal-care use through time, suggesting a 
substantial coverage of women in the lowest 
quintile. 

■ However, inequality was shown to persist in 
skilled birth attendance and delivery in medical 
facilities, indicating minimal professional delivery 
care among disadvantaged women despite 
health system-wide efforts and improvements in 
the sociodemographic profile of the population. 

■ The results call for equity-oriented research and 
policies to close the wide gap in skilled care at 
birth in the Philippines and to determine the 
success factors in the reduction of inequality in 
antenatal-care use. 



■ 



Strengths and limitations of this study 

■ This is the first study of long-term trends in 
inequalities in the utilisation of critical maternal 
health interventions using four comparable, 
nationally representative Demographic Health 
Survey (DHS) data sets commonly used as data 
sources in the literature. 

■ Comparability of the different survey years was 
achieved by selecting only the women who had 
live-births within 1 year. 

The DHS wealth index was used to represent 
changes in socioeconomic inequalities through 
time. 



The key to realising equity in maternal 
health is the achievement of equity in key 
maternal health coverage, such as antenatal 
care (ANC) and skilled birth attendance 
(SBA). A previous study indicated the great- 
est inequity in SBA coverage followed by 
ANC of more than four visits. 3 Wide inequal- 
ities in these interventions have hindered the 
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reduction by 0.75 of maternal mortality ratio from 1990 
to 2015. 4 " 6 

The Philippines has made efforts to improve women's 
health as mandated in its constitution and as a signatory 
to several women's international conventions including 
the Millennium Development Goals (MDG). National 
laws passed include the Magna Carta of Women (RA 
9710), Maternity Benefits in Favor of Women Workers in 
the Private Sector (RA 7322) and Maternal Package for 
Normal Spontaneous Vaginal Delivery of the Philippine 
Health Insurance Corporation (PhilHealth). Starting 
1995, the Philippine government has also implemented 
a number of maternal health programmes, including 
two Women's Health and Safe Motherhood Projects. 
Health system reforms to reduce maternal and neonatal 
mortality were also spearheaded through the 
Department of Health Administrative Order No. 2008- 
0029 resulting in the Integrated Maternal, Neonatal and 
Child Health and Nutrition Strategy (MNCHN) . Specific 
reproductive health indicators of MNCHN to be met in 
2010 include (1) an increase in modern contraceptive 
prevalence rate to 60%, (2) an increase in the propor- 
tion of pregnant women having at least four ANC visits 
to 80% and (3) an increase in SBA and facility-based 
births to 80%. 

There is, however, uncertainty regarding whether and 
how these maternal health policies and programmes 
have substantially reduced gaps in the use of key mater- 
nal interventions among women from varying socio- 
economic backgrounds through time. The Philippines is 
currently off track and slow in achieving MDG-5. In 
2010, the estimated maternal mortality ratio was 
99/100 000 live-births, compared with the goal of 
52/100 000 live-births in 2015. 8 This slow achievement 
of national targets indicates wide economic and regional 
inequalities in maternal and child health services. 9 The 
objective of this study was to assess the changes in 
inequalities in ANC, SBA and delivery in a medical facil- 
ity (MEDFAC) in the Philippines between 1993 and 
2008 according to woman's residence, woman's educa- 
tion, partner's education, wealth index, woman's age 
and birth order. 



DATA AND METHODS 
Data source 

This study was performed using data from the 
Philippine Demographic and Health Survey (PDHS) 
conducted for the periods of 1993, 1998, 2003 and 2008. 
All were nationally representative household surveys 
overseen by the National Statistics Office and National 
Steering Committee with financial and technical 
support from the USA Agency for International 
Development. 10 PDHS gathers detailed information on 
population, health and nutrition to assist in the coun- 
try's monitoring and impact evaluation. It ensures com- 
parability across countries and time by developing 
standard model questionnaires, extensive survey 



procedures, interviewer training and data-processing 
guidelines. 11 12 

The 1993 and 1998 PDHS employed a two-stage 
sample design, representing 14 and 16 regions, respect- 
ively. A sample of 13 700 households (response rate: 
99.2%) was randomly selected from 750 primary sam- 
pling units (PSUs) for 1993 and a sample of 13 708 
households (response rate: 98.7%) was randomly 
selected from 755 PSUs for 1998. The 2003 and 2008 
PDHS followed a stratified three-stage cluster sample 
design representing 17 regions. A sample of 13 914 
households (response rate: 99.1%) was randomly 
selected from 819 PSUs for 2003 and a sample of 13 764 
households (response rate: 99.3%) was randomly 
selected from 794 PSUs for 2008. Detailed descriptions 
of the study design and methods of data collection are 
accessible online in household survey reports. 13-16 

Subjects 

The numbers of women interviewed were as follows: 
1993, n=15 029; 1998, n=13 983; 2003, n=13 633 and 
2008, n=13 594. The average response rate was 98%. The 
participants we included in the analysis were women 
aged 15-49 years who had a live-birth within 1 year, 
resulting in final sample sizes of 1707 in 1993, 1513 in 
1998, 1325 in 2003 and 1209 in 2008. 

Study variables 

Three dependent variables were measured in the 
present study: (1) at least four antenatal consultations; 
(2) assistance by professional health personnel during 
delivery — either a doctor, nurse or midwife, excluding 
traditional birth attendants (hilot), relatives or friends, 
and (3) whether the birth occurred at home or in 
MEDFAC (public or private). 

The Demographic and Health Survey (DHS) wealth 
index is defined as a composite measure of a house- 
hold's relative economic status by using the data in the 
DHS. It is calculated by using data on a household's 
ownership of selected assets such as a television or car, 
persons per sleeping room, ownership of agricultural 
land, domestic servant and other country-specific 
items. 17 The asset quintile was derived from this DHS 
wealth index score of women who had a live-birth within 
1 year categorised into lowest, second, middle, fourth 
and highest in the respective survey years. 

Other independent variables were type of residence 
(urban or rural), woman's age (<20, 20-29, 30-39, >40), 
birth order (1, 2, 3, >4) and educational level of the 
woman and her partner (none, primary, secondary, 
higher) . 

Ethical review 

As protocols for all demographic health household 
surveys, the four PDHS were submitted for ethical 
reviews to the ICF Institutional Review Board (Calverton, 
Maryland, USA) and an institutional review board or 
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ethics review panel in the Philippines for approving 
research studies on human subjects. 18 

Statistical analysis 

Changes in the sociodemographic profile and use of 
ANC, SBA and MEDFAC of the population were ana- 
lysed from household survey data in 1993, 1998, 2003 
and 2008. Tests for trends were performed using the 
Mantel-Haenszel linear-by-linear association % 2 test. 
Crude and adjusted ORs between each dependent vari- 
able and all of the independent variables were assessed 
by multivariate logistic regression analysis. Complex 
household survey design was taken into account in all 
analyses using a sampling weight. All the missing data 
were excluded in the analysis. All analyses were per- 
formed using StataMP VI 1 Statistical Software (Stata 
Corp., College Station, Texas, USA). 

Inequalities of each outcome variable according to the 
wealth index were estimated using the concentration 
index. It is defined as twice the area between the con- 
centration curve and the line of equality (the 45° line) 
and was used to determine the magnitude of inequality. 
A concentration index of 0 indicates perfect equality. A 
measure of 1 (or —1) indicates perfect inequality. 19 20 



RESULTS 

There were changes in the sociodemographic profile of 
the population from 1993 to 2008 (table 1). The percent- 
age of women with secondary and higher education 
increased during this period from 58.7% in 1993 to 74.6% 
in 2008. A corresponding increase was also observed in the 
percentage of partners who finished secondary and higher 
education from 57.4% in 1993 to 70.7% in 2008. The per- 
centage of women with four or more children declined 
from 39.9% in 1993 to 31.7% in 2008. 

Figure 1 shows that the utilisation of ANC and 
MEDFAC increased from 53.4% in 1993 to 74.8% in 
2008 and from 30.7% in 1993 to 46.3% in 2008, respect- 
ively. However, there is a limited change in utilisation of 
SBA from 55.5% in 1993 to 63.3% in 2008. 

As shown in table 2, from 1993 to 2008, the rates of 
utilisation of ANC, SBA and MEDFAC were higher for 
women who were educated, better off, resided in an 
urban area and those with educated partners than 
among their poorer and less educated counterparts. 
There was a decline in the OR of women in the highest 
wealth quintile compared with the lowest in ANC from 
1993 to 2008. The adjusted OR for antenatal-care use 
when comparing the highest wealth-index quintile with 
the lowest quintile declined from 1993 to 2008: 3.43 
(95% CI 2.22 to 5.28) to 2.87 (95% CI 1.31 to 6.29). On 
the other hand, the adjusted OR for the other two 
outcome indicators by the wealth index widened from 
1993 to 2008: 9.92 (95% CI 5.98 to 16.43) to 15.53 (95% 
CI 6.90 to 34.94) for SBA and 7.74 (95% CI 4.22 to 
14.21) to 16.00 (95% CI 7.99 to 32.02) for delivery in 
MEDFAC. 



Table 1 Sociodemographic characteristics and childbirth 


history of women aged 15-49 years, per survey year, 


Philippines, 1993-2008 










1993 


1998 


2003 


2008 




n=1707 


n=1513 


n=1325 


n=1209 


Indicator 


(%) 


(%) 


(%) 


(%) 


Residence 










Urban 


48.8 


46.3 


50.0 


46.9 


Rural 


51.2 


53.7 


50.0 


53.1 


Woman's education 








None 


2.3 


1 .8 


1 .9 


12 


Primary 


39.0 


29.9 


27.8 


24.2 


Secondary 


37.4 


39.7 


42.5 


50.3 


Higher 


21.3 


28.6 


27.8 


24.3 


Partner's education 








None 


1.9 


1 .6 


2.0 


1Q 
1 .9 


Primary 


40.8 


33.4 


31 .8 


27.5 


Secondary 


37.3 


36.7 


40.1 


45.0 


Higher 


20.1 


28.3 


26.1 


Or —7 

25.7 


Wealth index 










Lowest 


20.2 


20.0 


20.0 


20.0 


Second 


19.8 


20.0 


20.1 


20.0 


Middle 


20.0 


20.0 


20.0 


20.1 


Fourth 


20.0 


20.1 


19.9 


20.1 


Highest 


20.0 


19.9 


20.0 


19.8 


Woman's age 










<20 


5.6 


6.1 


7.2 


8.2 


20-29 


53.7 


CO "7 
OO./ 


CO o 

oo.o 


CO c 

oo.o 


30-39 


35.6 


35.1 


34.4 


32.5 


>40 


5.2 


5.1 


5.1 


5.8 


Birth order 










1 


22.6 


24.5 


27.7 


28.5 


2 


20.7 


21.1 


23.6 


24.6 


3 


16.8 


19.6 


15.5 


15.2 


>4 


39.9 


34.8 


33.2 


31.7 





Figure 2 shows that there was a marked reduction in 
inequality of ANC from 1993 to 2008. Although gradi- 
ents of its use among women with no education and 
women with higher education widened from 1993 to 
2008, the gradients of ANC use among women with 
primary education and women with higher education as 
their highest educational attainment decreased from a 
difference of 40.4% point in 1993 to 31.6% point in 
2008. A marked reduction was seen among women in 




• Antenatal care 

Skilled birth 
attendance 
Delivery at medical 
facility 



1993 1998 2003 2008 



Figure 1 Total percentage of antenatal-care use, skilled birth 
attendance and delivery in a medical facility, 1993-2008. 
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Table 2 Adjusted ORs of the association between wealth index and sociodemographic characteristics and antenatal care, skilled birth attendance or delivery in medical facility of women age 15-49 years, Philippines, 


1993 (n= 


1707), 1998 (n=1513), 2003 


(n=1325), 2008 (n=1209) 
















































Antenatal care 














Skilled birth attendance 












Delivery at medical facility 














1993 




1998 




2003 




2008 




1993 




1998 




2003 




2008 




1993 




1998 




2003 




2008 








95% 




95% 








95% 


































Indicator 


OR 


CI 


OR 


CI 


OR 


95% CI 


OR 


CI 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


OR 


95% CI 


Residence 


















































Urban 


1.29* 


1 .02 to 


1 .44** 


1 .08 to 


1.70*** 


1.26 to 


0.99 


0.71 to 


2.59*" 


2.03 to 


3.08*** 


2.27 to 


3.21*** 


2.37 to 


2.11*" 


1.52 to 


3.12*** 


2.35 to 


2.43*** 


1 .77 to 


1.90*" 


1.41 to 


1 .47" 


1 .07 to 






1.62 




1.93 




2.28 




1.38 




3.31 




4.18 




4.34 




2.93 




4.12 




3.35 




2.56 




2.02 


Rural 


1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




(reference) 


















































Woman's education 
















































None 


0.58 


0.27 to 


0.55 


0.21 to 


0.25** 


0.09 to 


0.08*** 


0.02 to 


0.17" 


0.05 to 


0.70 


0.21 to 


0.22" 


0.08 to 


0.66 


0.14 to 


0.17 


0.02 to 


0.48 


0.11 to 


0.09* 


0.01 to 


0.82 


0.09 to 






1.26 




1.45 




0.71 




0.36 




0.65 




2.39 




0.66 




3.21 




1.94 




2.00 




1.01 




7.51 


Primary 


0.54" 


0.37 to 


0.46*** 


0.29 to 


0.53" 


0.34 to 


0.38*** 


0.21 to 


0.43*" 


0.27 to 


0.67 


0.39 to 


0.48" 


0.30 to 


0.69 


0.40 to 


0.58** 


0.38 to 


0.52" 


0.31 to 


0.44*" 


0.28 to 


0.60 


0.35 to 






0.79 




0.74 




0.85 




0.68 




0.67 




1.12 




0.78 




1.19 




0.88 




0.86 




0.70 




1.03 


Secondary 


0.67* 


0.47 to 


0.65* 


0.44 to 


0.69 


0.46 to 


0.59" 


0.36 to 


0.58" 


0.38 to 


0.86 


0.56 to 


0.57 


0.37 to 


0.89 


0.56,1.41 


0.59** 


0.41 to 


0.54*** 


0.37 to 


0.49*" 


0.34 to 


0.77 


0.53 to 






0.95 




0.97 




1.03 




0.96 




0.88 




1.34 




0.89 








0.84 




0.78 




0.70 




1.13 


Higher 


1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




(reference) 


















































Partner's education 
















































None 


0.39* 


0.16 to 


0.30* 


0.10 to 


0.41 


0.16 to 


0.55 


0.19 to 


0.09* 


0.01 to 


0.02*** 


0.00 to 


0.22" 


0.08 to 


0.06** 


0.01 to 


0.28 


0.03 to 


(omitted)f 




0.11 


0.01 to 


(omitted)t 








0.94 




0.85 




1.05 




1.58 




0.71 




0.20 




0.61 




0.61 




2.54 








1.11 






Primary 
Primary 


0.53*** 


0.36 to 


0.67 


0.43 to 


0.54** 


0.34,0.86 


0.65 


0.37 to 


0.65 


0.42 to 


0.47" 


0.29 to 


0.53" 


0.33 to 


0.41*** 


0.23 to 


0.36*** 


0.23 to 


0.30*** 


0.19 to 


0.55* 


0.34 to 


0.50" 


0.30 to 






0.78 




1.03 








1.13 




1.02 




0.78 




0.86 




0.71 




0.55 




0.42 




0.87 




0.83 


Secondary 


0.74 


0.52 to 


0.75 


0.52 to 


0.68 


0.45 to 


0.75 


0.45 to 


0.74 


0.50 to 


0.78 


0.51 to 


0.66 


0.43 to 


0.66 


0.40 to 


0.58" 


0.41 to 


0.46*** 


0.32 to 


0.72 


0.50 to 


0.85 


0.57 to 






1.05 




1.09 




1.02 




1.24 




1.11 




1.19 




1.04 




1.07 




0.83 




0.65 




1.04 




1.27 


Higher 


1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




(reference) 


















































Woman's age 


















































<20 


0.91 


1.02 to 


0.45** 


0.27 to 


1.12 


0.66 to 


0.91 


0.52 to 


0.93 


0.54 to 


0.70 


0.39 to 


0.89 


0.52 to 


0.92 


0.51 to 


0.88 


0.46 to 


0.73 


0.34 to 


0.70 


0.41 to 


0.74 


0.42 to 






1.62 




0.74 




1.90 




1.58 




1.61 




1.26 




1.53 




1.66 




1.71 




1.57 




1.20 




1.31 


20-29 


1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




(reference) 


















































30-39 


1.29 


0.98 to 


1 .86*** 


1 .34 to 


1.20 


0.86 to 


1.42 


0.98 to 


1.17 


0.86 to 


1 .59" 


1.10 to 


1.31 


0.92 to 


1.54" 


1.03 to 


1.36 


0.98 to 


1.26 


0.85 to 


1.46" 


1.03 to 


1 .59" 


1 .05 to 






1.69 




2.58 




1.66 




2.04 




1.60 




2.29 




1.89 




2.30 




1.91 




1.85 




2.07 




2.40 


>40 


1.41 


0.84 to 


1.66 


0.94 to 


0.87 


0.46 to 


0.92 


0.49 to 


1.96* 


1 .07 to 


1.56 


0.81 to 


0.87 


0.42 to 


3.12" 


1.48 to 


1.96 


0.97 to 


2.02 


0.98 to 


1.04 


0.47 to 


3.44*** 


1 .69 to 






2.39 




2.91 




1.62 




1.70 




3.57 




2.99 




1.83 




6.58 




3.97 




4.15 




2.32 




6.98 


Birth order 


















































1 


1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




1.00 




(reference) 




















































0.76 


0.55 to 


0.88 


0.60 to 


0.84 


0.57 to 


0.79 


0.50 to 


0.76 


0.53 to 


0.61" 


0.40 to 


0.76 


0.49 to 


0.87 


0.57 to 


0.53*** 


0.35 to 


0.52" 


0.33 to 


0.50*" 


0.34 to 


0.56" 


0.37 to 






1.06 




1.30 




1.25 




1.27 




1.11 




0.93 




1.17 




1.33 




0.78 




0.80 




0.74 




0.84 


I 


0.64* 


0.45 to 


0.64* 


0.42 to 


0.92 


0.59 to 


0.55" 


0.33 to 


0.50*" 


0.33 to 


0.75 


0.47 to 


0.69 


0.42 to 


0.61 


0.36 to 


0.36*** 


0.23 to 


0.72 


0.44 to 


0.45*" 


0.29 to 


0.37*** 


0.23 to 






0.93 




0.97 




1.45 




0.92 




0.76 




1.18 




1.13 




1.02 




0.55 




1.16 




0.70 




0.61 




0.41*" 


0.30 to 


0.36*** 


0.24 to 


0.56" 


0.36 to 


0.53" 


0.32 to 


0.47*" 


0.32 to 


0.31*** 


0.20 to 


0.51" 


0.31 to 


0.47" 


0.28 to 


0.32*** 


0.21 to 


0.41*** 


0.25 to 


0.28*" 


0.18 to 


0.23*** 


0.13 to 






0.58 




0.54 




0.87 




0.88 




0.69 




0.49 




0.82 




0.80 




0.49 




0.67 




0.45 




0.38 


Wealth index 
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1.00 
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1.00 




1 .00 




1 .00 




1.00 




1.00 




1 .00 




1 .00 




1.00 




1.00 




(reference) 


















































Second 


1.09 


0.79 to 


1.21 


0.86 to 


0.85 


0.59 to 


1.48 


0.99 to 


2.00*** 


1.38 to 


1.99*** 


1.34 to 


2.06*** 


1 .36 to 


1.74" 


1.14 to 


2.11" 


1.16 to 


1.88* 


1.07 to 


2.15" 


1.25 to 


1 .79" 


1 .05 to 






1.50 




1.70 




1.24 




2.20 




2.89 




2.96 




3.13 




2.64 




3.83 




3.29 




3.71 




3.05 


Middle 


1.26 


0.89 to 


1 .85** 


1 .26 to 


0.77 


0.51 to 


1.25 


0.80 to 


3.30*" 


2.26 to 


4.05*** 


2.63 to 


2.95*** 


1 .88 to 


3.43*** 


2.18 to 


2.83*** 


1.58 to 


2.31" 


1 .29 to 


3.01*" 


1 .73 to 


3.46"* 


2.02 to 






1.78 




2.72 




1.16 




1.96 




4.83 




6.24 




4.64 




5.34 




5.07 




4.14 




5.22 




5.91 


Fourth 


1.68** 


1.16 to 


2.25*** 


1 .45 to 


1.12 


0.70 to 


2.06" 


1.19 to 


4.71*" 


3.11 to 


7.17*** 


4.33 to 


4.87"* 


2.90 to 


7.20*** 


4.22,12.30 


4.50*** 


2.50 to 


4.29*** 


2.38 to 


4.07*** 


2.32 to 


6.09*** 


3.41 to 






2.43 




3.52 




1.81 




3.57 




7.13 




11.86 




8.19 








8.13 




7.74 




7.13 




10.89 


Highest 


3.43*** 


2.22 to 


3.54*** 


1 .98 to 


2.44" 


1.31 to 


2.87" 


1 .31 to 


9.92*" 


5.98 to 


12.29*** 


6.22 to 


6.98"* 


3.62 to 


15.53*" 


6.90 to 


7.74*** 


4.22 to 


7.55*** 


3.95 to 


6.98*** 


3.76 to 


16.00"* 


7.99 to 






5.28 




6.33 




4.54 




6.29 




16.43 




24.27 




13.46 




34.94 




14.21 




14.44 




12.94 




32.02 


*p<0.05; ** 


p<0.01; 


"*p<0.001. 












































fAII participants in this category did not deliver in a medical facility and were removed from the analysis. 
























Adjusted for residence, woman's education, partner's education, woman's age and birth order. 
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Figure 2 Trends in the percentage of antenatal-care use by 
(A) woman's education, (B) partner's education, (C) wealth 
index, 1993-2008. Note: Concentration index based on 
wealth index in 1993 (0.19, 95% CI 0.16 to 0.21); 1998 (0.18, 
95% CI 0.16 to 0.21); 2003 (0.12, 95% CI 0.09 to 0.14); and 
2008 (0.09, 95% CI 0.07 to 0.1 1 ). 
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Figure 3 Trends in the percentage of skilled birth 
attendance by (A) woman's education, (B) partner's 
education, (C) wealth index, 1993-2008. Note: Concentration 
index based on wealth index in 1993 (0.26, 95% CI 0.24 to 
0.29); 1998 (0.29, 95% CI 0.26 to 0.31); 2003 (0.22, 95% CI 
0.20 to 0.24); and 2008 (0.24, 95% CI 0.21 to 0.27). 



the highest quintile compared with those in the lowest 
quintile, with a difference of 48.2% point in 1993 
decreasing to 35.0% point in 2008. A reduction in the 
concentration index for ANC was observed from 1993 to 
2008. 

Figure 3 shows the limited changes in the inequality of 
SBA from 1993 to 2008. A reduction was observed in the 
gradient of SBA in comparison between women with no 
education and those with higher education with a differ- 
ence of 76.6% point in 1993 decreasing to 70.7% point 
in 2008. In contrast, women in the highest quintile com- 
pared with those in the lowest quintile increased from a 
difference of 69.1% point in 1993 increasing to 71.1% 
point in 2008. A reduction in the concentration index 
for SBA was observed from 1993 to 2008; however, the 
concentration index obtained was larger than that for 
ANC. 

Figure 4 shows the changes in inequality of MEDFAC 
from 1993 to 2008. As shown in the figure, the gradient of 
MEDFAC between women with no education and those 



with higher education widened from a difference of 60.4% 
in 1993 to 67% in 2008. The difference between MEDFAC 
% in the highest quintile and that in the poorest quintile 
increased from 59.5% point in 1993 to 75.6% point in 
2008. A reduction in the concentration index for 
MEDFAC was observed from 1993 to 2008; however, the 
concentration index obtained was also large in compari- 
son with ANC. 



DISCUSSION 

This is the first study to describe the time trends in the 
inequalities of maternal healthcare utilisation in the 
Philippines. The analysis of four nationally representa- 
tive PDHS survey data sets ranged over a period of 
16 years from 1993 to 2008 and showed a substantial 
increase in antenatal coverage and limited improvement 
in professional delivery care. Furthermore, our findings 
demonstrated a reduction in the inequality of ANC use 
through time, suggesting the coverage of women in the 
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Figure 4 Trends in the percentage of delivery at medical 
facility by (A) woman's education, (B) partner's education, 
(C) wealth index, 1993-2008. Note: Concentration index 
based on wealth index in 1993 (0.41, 95% CI 0.38 to 0.45); 
1998 (0.41, 95% CI 0.38 to 0.44); 2003 (0.34, 95% CI 0.31 to 
0.37); and 2008 (0.35, 95% CI 0.32 to 0.38). 



lowest quintile or possibly a decreased coverage for the 
wealthier quintile. The study also provided evidence of 
persistence of inequality in SBA and MEDFAC indicating 
minimal professional delivery care among women with 
the lowest socioeconomic conditions. 

Our findings are in line with evidence on 25 low- 
income countries' referred inequalities on institutional 
delivery rates as well as a weak health system and lack of 
skilled birth workers as the main barriers of use. 21 
Marked underutilisation of SBA has been noted among 
poor women in many studies. 22 23 However, one study 
conducted in India reported low utilisation of both ANC 
and SBA among poor women through time despite 
governmental interventions. 

The increase in proportion of antenatal coverage from 
1993 to 2008 was greater than that of births attended by 
skilled health personnel or that of delivery at MEDFAC. 
Over the last several decades, the Philippine government 
has launched maternal health projects and programmes 
to improve women's health. These were implemented 



alongside extensive health system reforms across the 
country on health financing, health regulation, health 
service delivery and good governance in health following 
the decentralisation of healthcare services. 25 A study 
indicated that implementation areas that have intensively 
adopted the health system-wide reforms have improved 
the overall maternal health outcomes compared with 
those that have not adopted them. However, the 
poorly developed health information systems and lack of 
referral emergency-care facilities in remote coastal and 
isolated mountain communities were the challenges that 
remained to be addressed. 26 

The results of the present study indicated reductions 
in the inequality of ANC use. This translates to substan- 
tial ANC use among women at the lowest living standard 
quintile. This can be explained by improvements in 
both the healthcare system and in the sociodemographic 
profile of the population. The PhilHealth has been 
reported to increase the uptake and standards of ANC. 27 
Improvements in the quality of services in healthcare 
institutions through accreditation and the coverage of 
financial costs by insurance contributed to the increased 
use of ANC by Filipino women regardless of the sociode- 
mographic status. 27 28 There was also an increase in the 
total number of midwives and rural (barangay) health 
units over the years, which addressed the problems of 
distance and lack of availability of health workers and 
ANC facilities. 29 Moreover, positive changes in the socio- 
demographic and demographic profiles, such as 
increases in the educational status of women and their 
partners, better economic status of women and 
decreased fertility, may also explain the observed reduc- 
tions in the inequality of ANC use. 30 

Inequalities in SBA and MEDFAC persist in the 
Philippines despite the health system-wide efforts and 
improvements in the sociodemographic profile of the 
population. After 16 years, the majority of Filipino 
women from the lowest living standard quintile con- 
tinue to deliver at home without professional assistance. 
In the Philippines, finance, transportation, absence of 
companion to accompany to the health facility and 
treatment of health professionals to disadvantaged 
women are major barriers that must be addressed to 
increase the rate of hospital delivery. 31 The majority of 
unskilled home deliveries among Filipino women occur 
near hospitals, and financial burden associated with 
hospital delivery is the main concern regardless of 
socioeconomic status. In 2009, for families from the 
lowest 30% income group, delivery at a hospital would 
consume a minimum of 6.6-24.3% of the family's total 
annual income. 32 33 This indicates that catastrophic 
financial costs are responsible for the decision by 
poorer Filipino women to deliver at home, even if they 
are close to health facilities, in addition to low- 
educational status and rural residence. PhilHealth 
coverage is low with only 42% of families with at least 
one family member being enrolled in 2004. 34 
Furthermore, the out-of-pocket expenditure as a 
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percentage of private expenditure on health has 
increased from 77.2% in 2000 to 83.6% in 2010. 35 

This study has a number of strengths. It used four 
nationally representative samples obtained by the DHS 
and commonly used as data sources in the literature 
worldwide. A national sample of women aged 15-49 years 
were collected to obtain a sufficient sample size for each 
survey year. Selection of the women who had live-births 
only within 1 year as the participants of the individual 
surveys sharpened the comparison of the data of four dif- 
ferent years. This reduced the magnitude of recall bias by 
the respondents. All four PDHS followed strict data 
quality checks through pretesting, translation of question- 
naires into the local dialect, interviewer training and 
duplicate data entry. It also employed a standardised 
questionnaire format which was carefully developed to 
ascertain accurate responses and information from the 
participants. The analysis used the DHS-wealth index, a 
systematically developed composite index, to measure the 
economic status of the participants among the DHS 
samples. The study used relevant measurements of 
inequity, the concentration index, which measures the 
long-term trends in inequalities in the utilisation of crit- 
ical maternal healthcare interventions in the Philippines, 
which is important for future health policy. 

Caution should be exercised in interpreting trends of 
maternal healthcare use by the DHS-wealth index since it is 
an index to show the relative position measured by a com- 
posite economic-status indicator among the participants of 
the particular year and country Therefore, the scores of 
wealth index in different years are not comparable. 

Our study implies the need for research solutions to 
reduce inequality in SBA and delivery at MEDFAC, and 
to determine the factors responsible for the persistence 
of inequality in SBA and delivery at MEDFAC despite 
government and non-governmental efforts. Recognising 
reproductive health as a basic right of women regardless 
of sociodemographic status is important in formulating 
national policy and programmes to address inequality in 
maternal health service utilisation. 
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